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The present invents relates to web materials which can be used in the 
pro uction of , arg6 ^entities of articles which are assembled from , jnter a „ a 
cont.nuously fed web materials. ,n particular, the present invention relates , Q 
hose web m a,eria,s which a re expandable by a predetermine e,on g a,ion with 

relatively low resistance. 

BACKGROt )Mn 

Web materials are we,l known in the prior art, especially f or use in tne 
materials typical have . ^ dimensjona( 

lo'nTr ,7 SUbStamia " y ' ar9Sr ,h3n "™"~ 

on g ,ud,n a , dimension of a web materia, is aiso substantially iarger than he 
eng* of the piece c, web materia, actuaily U5e d in the production of a s „1 
discrete article. During the manufacturing process the Jh , . 
in longitudlnaily continuous form and then u 1 d I " ^ 

manufacturing process. ^ P ' SCeS dUrins ^ 
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For many applications. it is pref9rabl9 
l—ally expand witho , t l00sing „ fcncH ^^££ 
« espec,a„y usefui wnen they are ^ (q J * ™* 

po S ,t,on. The expandabiHty of the web materia, a „ om them tD .J*"" " 
size or position of the 9lement they afe ^ ^ » *• ™ 

-n some cases. I, desirable ^ (he WBb 
elongation behavior. In order to r»sfri« (h= ^ specific 

conizrbmir ma,sriai shouw ~ *~ - - 

In U.S. patent applications No 5 c iR«m • ^ , 
» S6S02H issued ,c Anderson, and No 5 6 0 ' '° ChaPPS "' ^ 

materials exhibiting elastic m. „ h '° Chappe "' "* 

"rang elast,c-l,ke behavior are disclosed Specifics'lv .h= 
materials are desr-j-ihoH i„ >. =>PBcitica,ly, these web 

» elonoatlon forces. " On0 " ,,0n a ° a ' nst -Ml 

expand^i:::!:: r made " a web — « - - 
constante^r:::^ ~' !his ~ r — - — 

25 

y predetermined amount with relatively low resistance. 

The present invention is a discontinuous^ expandable h 
- having a longitudinal dimension and , expandab,e web materia.s 

^--r 



expanse m eans which are c 

Tension Reduction is a, teas, srvy , Re ' a " Ve E *e a " sl °" 

Preferabiv sl , 8SS( 90% ^ ^ « 75%, even more 

Discontinuous Expansion Test. 3 ma:Snal * subm '«ed (o the 

Boston Threshold , arger (haR , Ne J™ ^ « ' he D - nti nuous 

expansion tension a, the Oiscontinuous £^TpT *" 
* Newton per 0.025, Wer , pr ^J^' 0 " than 0. 5 

™,er, even more preferaWy snal|er , hgn S " f " ° ° 254 

-asured in the Discontinuous Expansion Test' ^ ^ 38 

" is an even further obiec! of is. 
« ^continuously expandable web materia, hi, ?"' h ™ nH ° n '° ~ a 

<ne Tearing P„, nt of a, teas, 30°/ * ' ^ • to *««°n .. 

n- 0/o ' P re ferably at least snv 

D-scont.nuoos Expansion Test. measured j n the 

It is a further obi«ct nf th« 

™-* we p „ , na ;:r;:: nr ,o prwide a 

serein said flrst reoion haS a J^^" ™ 3 — region 

« an even further 0EJec , of the we « hl >"an said second region. „ 

»* <« * Reiative Basis Weigh, ^ ^ * m - ri " 

It is a further object of fh« r, 
-pandab.e web materia, accord!™ * ™* * «™»«™^ 

a* ^n per 0.0 254 meter '™ ^ tension of iess than 

Contraction Force At Discontinuous Expansjon ;' si ma ' eria ' " *> 'he 
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It is a further object of the present invention to provide a discontinuous^ 
expandable web material, that comprising at least one region 
which exhibits an monotonously increasing tensile force with increasing 
elongation when said region is submitted to the Expansion Tension Test. 

It is a further object of the present invention to provide a discontinuousiy 
expandable web material which additionally comprises at least one tearable 
expansion obstruction means. 

Additionally it is an object of the present invention to provide a process for 
making a discontinuousiy expandable web material. The process comprises the 
steps of forming a web, stabilizing a web, and incorporating longitudinal 
expansion means as well as tearable expansion obstruction means into the web 
material. 
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BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1: Expansion tension vs. relative elongation curve of a web material 
according to the present invention. 

FIG. 2: Expansion tension vs. relative elongation curve of a comparative 
non-woven web material. 



FIG. 3; Expansion tension vs. relative elongation curve of a comparative 
25 film web material. 



FIG. 4: Expansion tension vs. relative elongation curve of a comparative 
web material exhibiting elastic-like behavior. 
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The present invention ralatoc . 

-inuous, y « web matena, P^tll"^ fr0 " a " a ' 
« ~* and inciude f, br ous webs , „^^£ " SWfed - 

The term "web material- as use d herein „ f . rs 
*» • "mposite or , m ™, e COTpr , sina J" J"** '° « Shee! -"* e ""*«-. or 
ex.mp.e. a web materia, can be ^ ° — , For 

like. ' a n °n-'*rous web, a foam, or the 



The web material of the present mention is essentia 
>.e. the thickness of the web material „ m k eSSen,lall >' *«>-ci,men S ional. 

•™erse tension. A ddi one y "™* " '°°*™~> «* <* 

« f. substantia,,, !M| , " 7 '™ m ' dim ^°" * *. web materia, 

- .on.udina, 

is essentially infinite. the present invention 

20 Furthermore, the web material of tho « 

surface and e second externa ' ^ inV8mi0n has a ** externa, 
-tariff the prase ^nTo ^ *" ** -> 

and second hid I: 3 5 ° C ° mPriSe hl *»< -ludin S 
~ , A « , e as, p^rr:^ ~ — - are 
« Part of one other hidden surface such as 2 f l J ^ ^ " teaS * 3 
~L These hidden surfaces m ay become ' mb 

**■ - expansion of the web materia 6 , T^Z^ZT" 

- ** — - ~ nature, ^ ^ = 



w^oc,,,^- 0R 6++ ~o^m- Sey»-e*+ ■. . {?P v .~v — -• 
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synthetic fibers (e.g., polyester or polypropylene fibers), or a combination of 
natural and synthetic fibers. The non-woven web materials may be - without 
limiting to these - by processes commonly referred to as spunlace, spunbond 
meltblcwn, carded, and/or air-through or calendar bonded. The fibrous webs of 
s the present invention may be absorbent or non-absorbent, liquid pervious, or 
liquid impBrvious, 

Another embodiment of the web material of the present invention is non- 
fibrous web such as a film. Non-fibrous web materials of the present invention 
> may be comprised of polyolefins such as polyethylenee, including linear low 
density polyethylene (LLDPE). low density polyethylene (LDPE), ultra low 
density polyethylene (ULDPE), high density polyethylene (HDPE) or 
polypropylene and blends thereof with the above and other materials. Examples 
of other suitable polymeric materials which may also be used include, but are not 
limited to, polyester, polyurethanes, compostable or biodegradable polymers 
heat shrink polymers, thermoplastic elastomers, metallocene catalyst-based 
polymers (e.g., INSITE- available from Dow Chemical Company and Exxact- 
available from Exxon), and breathabre polymers. 

The non-fibrous web material may also be comprised of an apertured film 
macroscopically expanded three-dimensional formed film, absorbent or foam' 
filled composition, or laminates and/or combinations thereof. 

Web materials of the present invention may include laminates of the 
above mentioned materials. Laminates may be combined by any number of 
bonding methods known to those skilled in the art. Such bonding methods 
-nclude but are not limited to thermal bonding, adhesive bonding (using any of 
the number of adhesives .eluding but not limited to spray adhesives, hot melt 
adhes.es, latex based adhesives and the like), sonic bonding and extrusion 
lam.nat.ng whereby a polymeric film is cast directly onto a substrate and while 
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sm ,n a partial* mollen state , bQnds (o 

°e P os, ( ,ng meitblown fibers non . v ,, ven djrectly a subs)ra(e «* * 

Alternatively, the web materia! of the ores^ in,,^,- 

• — — wwch 3ra 

An essentia, element of the web materla , of , he prssent 
compnses a , least one longitudinal expansion means. 

" means** 7 "T^*' eXPanSi ° n m9a " S " " USe<5 •""*• '° a 

- h„h • expans.cn. the web material preferably exhibits 

- ^.cr under longitudinal tension simiiar to a conventional web materia 

» Preferably, the longitudina, expansfon Qf . ^ 

o IT ' S , ' rreVerS,b,e ' *" Pr8de,emined lo ^*« -P-^n thaT J 
no contraction tension nuifrnn u 

,un P u 'irng the web material h»~i, ■* 

configuration. k *° fts une *Panded 

an at feast partially curved .« H ^ 030 b ° ch ^cteri 2e d by having 
P«*niaiiy curved longitudinal surface confn.,r a. 

I-***™, surface contour length of this web mat^rel * ' ^ 
longer than the , onflitudina , distanoe . J*' 9 ™' ^'^ ' S 

^n. SpeCically, the difference b/1 * ^IT """""a 
longitudinal distance between the d r , ^ the 

~ned tension len^ I I h^ " "» 

comprising the longitudinal expansion means. "* 

The term "longitudinal surface contour length" as us» ri h 

length of a region of a w»h m , ■ , here,R re,ers to th e 

web matena, whereby the , ength is mea$ured ^ g 
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possibly curved path which follows the longitudinal dimension of the external and 
hidden surfaces as they are connected to each other. 

A preferred embodiment of the longitudinal expansion means of the 
5 present invention is a double transverse fold, which upon unfolding aliows the 
web material to substantially increase its longitudinal dimension. 

A particularly preferred embodiment of the longitudinal expansion means 
of the present invention having a curved longitudinal surface contour is 
10 comprised in a web material according to the present invention which is obtained 
by arranging a conventional precursor web material in a transverse z-fold. 

The term "transverse z-fold" as used herein refers to two transverse folds 
which are arranged such that the longitudinal cross section of the web material 
« looks like the letter "z" when looked at from the side. Specifically, the first surface 
of the precursor web material between the first transverse fold and the second 
transverse fold is in close proximity to the first surface on the opposite side of the 
first transverse fold and the second surface of the precursor web material 
between *N= first transverse fold and the second transverse fold is in close 
20 proximity ,o the second surface on the opposite side of the second transverse 
fold. The z-fold allows the web to comprise a longitudinal expansion means 
without loosing its primarily two dimensional configuration. 

Another preferred embodiment of the longitudinal expansion means of the 
a* present invention is a plurality of transverse folds which are in close proximity to 
each other, called accordion fold hereafter. 

The longitudinal expansion means of the present invention may also be 
but are not limited to regions of the web material which are mechanically 
* strained, creped, corrugated, "ring rolled", or pleatad. The process of "rino 
rolhng" a web materia, is described in u. S. patent application No. 4 517 714 
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issued .o Sneed. AH of ,hese treatments have to be earned ou. in the transversa 
direction to render the web material longitudinally expandable. 

A particularly preferred embodiment of the web material of the present 
• invention comprises a polity of long.tudinal expansion means which are 
spaced apart longitudinally allowing the web material to locally expand at the 
pos.t.ons of the longitudinal expansion means. An even more preferred 
embodiment has the longitudinal expansion means a, longitudinally equal 
distances to allow a periodic local expansion of the web when it is converted 

10 

Preferably, the web material of the present invention additionally 
comprises at least one tearable expansion obstruction means. 

The term 'tearable expansion obstruction means" as used herein refers to 
« a means that is preventing the longitudinal expansion of a web material 
comprising a longitudinal expansion means. Furthermore, the tearable expansion 
obstruction means are tearable by longitudinal tension applied to the web After 
teanng the tearable expansion obstruction means the tongitudinal expans.on 
means can be utilized to longitudinaily expand the web materia, at the posidon of 
><• the respective longitudinal expansion means. 

Generally, the tearabie expansion obstruction means of the present 
invention hoids the delimiting transverse edges o, a web materia, region 
comprising a ,on g itud,na, expansion means a, a distance smaller than the 
» longttudina, surface contour iength between the two delimiting transverse edges. 

Preferably, the tearable expanse obstruction means impedes the 
™«|» motion of Hidden surface regions of the web materia, which 
apart a ong the longitudinal surface contour. This can be achieved by " 
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The tearable expansion obstruction means of the present invention 
include but are not limited to adhesive bonding, cohesive bonding, ultrasonic 
bonding, heat bonding, pressure bonding, friction bonding, autogenous bonding 
5 or combinations of different bonding methods. 

The tearable expansion obstruction means may also be a mechanical 
fixation by a mechanical fixation device such as a bracket or a thread, or by fiber 
entanglement. 



Alternatively, the tearable expansion obstruction means may be a region 
of the web material with low or zero longitudinal expandability which is arranged 
longitudinally parallel to a longitudinally expandable region of the web material. 

In another preferred embodiment of the web material of the present 
invention, the tearable expansion obstruction means are positioned close to the 
longitudinal edges of the web material to avoid possible compromization of the 
web integrity in the center of the web by tearing the tearable expansion 
obstruction means. Alternatively, the tearable expansion obstruction means can 
be arranged in isolated spaced apart positions to minimize compromization. 

The tearable expansion obstruction means of the present invention can be 
torn apart by applying a longitudinal tension to the web material without tearing 
the entire web. Therefore, the tear force of the tearable expansion obstruction 
means must be substantially lower than the tear force of the web material. 

The web material of the present invention shows a discontinuous 
expansion behavior. It expands with relatively low resistance up to a certain 
extent and then shows a rapid increase in expansion tension, essentially limiting 
its expansion to that certain extent. In its unexpended state, the web materia, of 
the present invention exhibits a expansion tension relatively higher than the 
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expansion tension during that limited exnar*;™ -«u . 

- expansion with low resistance This allow* 

-he conversion of th8 web ma(6rial jn j(s ^^^^ ^ h, J, ows 

rap, d expansion of the web caused by increa5ed |ongi(udina| ^"J^ 

' A typica, expansion tension vs. relative elongation of the web materia, of 

he present .nvention ,. shown in FIG. 1. The expansim vs re|atjve ~ * 

curve of the web mat^.ai ^ * k ^ngatfon 
web matenal of the present invention exhibits at least two (ocaf 

max,ma „es within the ^continuous expans , on S ^ 

Discontinuous Expansion Point hereinafter. 

Preferably, the web material of the present inv»„.„ 
preferab/v of qho/ K>^i«sDiy / o / 0( even more 

Expensi y£L J"""" " ^ * *° °-n,,n U cus 

expansln , Pre!en ' "° S h ™ .he 

expansion tenston of a web material is redu-ed wh=„ •. • 

Discontinuous Expansion Point. * " '° thS 

FIG. 2 shows the expansion tension v<i rsl»f,v» =, 
conventional web material exemnim h ■ e'°nga. ro n curve for a 

from Fiberweb sj^^ T" * "°™ n ^ lab '° 
Holmestra 00 18 S, hX^t^^ ^ " 
— clearly differ, from the ourve of a 1 mate ,7o Z ^ ^ ^ 
that this curve comprises onlv „n. PrSSem inVen ' ion in 

conventional web mate il L I Jh ^ 
Present invention. n ° nWen d ° ™ " e *• -ope of the 
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Can of Chicago, Illinois/USA, under the designation Parafilm. This curve has two 
local maxima and the expansion tension drops by about 37 % between the two 
maxima. However, this web material is not within the scope of this invention 
since a web materia) according to this invention needs to have a Relative 
5 Expansion Tension Reduction of at least 50%. 

FIG. 4 shows the expansion tension of example 4, a web material having 
an elastic-like behavior according to U.S. patent application No. 5,691,035. This 
curve comprises only one maximum at the tearing point. This web material 
o therefore does not fall within the scope of the present invention. 

Preferably, the expansion tension of the web material of the present 
invention at the Discontinuous Expansion Threshold is higher than 1 Newton per 
0.0254 meter whilst the expansion tension at the Discontinuous Expansion Point 
is iess than 0.5 Newton per 0.0254 meter, more preferably less than 0.25 
Newton per 0.0254 meter, even more preferably less than 0.1 Newton per 0.0254 
meter. 



A preferred embodiment of the present invention is a web material that 
comprises a first region and a second region, both regions extending 
long,fudinaliy and including the entire transverse dimension of the web material 
where the second region has a higher basis we.ght than the first region In an 
even more preferred embodiment of the web material of the present invention 
the second region comprises at least one longitudinal expansion means whereas 
the first reg,on does not comprise a longitudinal expansion means. Even more 
preferably, the basis weight of the second region is chosen such that after the 
expansion by means of the longitud.na. expansion means the basis weight of the 
second reg,on is essentiafly simi, ar to the basis weight of the first region This 
property , s measured using the Basis We.ght Deviation Test. P re f erab , y the 
Re.at.Ve Basis Weight Deviation of the web materia! of the present invention is 
less than 10%, more preferably ,e ss than 5%. The advantage of this particular 
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embodiment is that aft^r fh<= ^ 

-.ana, has an ^ ^7"" ^ ^ Pred8termined """*" *° 

essentially uniform basis weight. 

Preferably, the web material of the nresent ,m 
• ^ve elongation * „ leas , 60% g , £ ~ ~ e ™ itS 3 " °—< 
Discontinuous Expansion Wh8n SUbmlUe " <° >he 

« leas, 75*. ' Preferab ' y 3 3n ""»« e.ongation of 

expandable by at I ^ ^ '^"^ ™- means is 

The relative expandability is quantified with ,h„ c 
Deactivation Test disposed in this application/ ^ ^ 

Another aspect of the presen, invention is the process f„ ,, 
ma ter ,a, according to , he present , nvem , on * ™* f " a web 

P-en, invention can a,so be obtained b^ ~ °' 
material. y modlf y |n a a conventional web 

Preferably, the process of the present invention of makino k 
composes the steps of ,A) forming a web meter a B 7 Z 

(C) -expanded ^JT™ ^ 

"* materia,. (D) incorporating deactivatable ex. ™*" W ° ,he 

•he precursor web ... .. BXPanS ' m °°<*rucUon means into 

CP-ally, longitudinai, I n J ^ , »» "* — , (F) 

the web materia, Snci < G > optionally, 

rewindina 
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Therein, the combination of incorporating longitudinal expansion means 
into a conventional precursor web with the incorporation of deactivatable 
expansion obstruction means in order to prevent the expansion of the 
longitudinal expansion means allows the production of web materials according 
5 to the present invention. 

The order of the steps does not necessarily have to be in the above order 
It is possible to carry out step B at any point after step A, in particular after step 
D. Steps C and D may also be carried out intermediate steps E and G or after 

10 step G. 

Preferably, the step of incorporating longitudinal expansion means into 
the web material is carried out by transversely folding the web, even more 
preferably in a z-fold or in an accordion-fold. Alternatively, the longitudinal 
is expans.on means are incorporated into the web by at least partially pre- 
fetching the web material to render it longitudinally expandable. Possible 
processes for this task are creping, corrugating, "ring rolling-, or pleating All of 
these treatments have to be carried out in the transverse direction to render the 
web material longitudinally expandable. 
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Preferably, the deactivatable expansion obstruction means are 
tncorporated into the web material by bonding surfaces or edges which spaced 
apart along the surface contour. These surfaces or edges have been brought 
-nto close proximity to each other by the incorporation of the longitudinal 
expansion means ,nto the web material. Possible methods ,o achieve these 
bonds include but are no. limited to adhesive bonding, ultrasonic bonding h»a, 
bonding, pressure bonding, friction bending, autogenous bonding "or 
combinations of different bonding methods. Alternatively, the bonds can be 
echoed by incorporating mechanical fixation devices such as bracKets, threads 
or the „Ke ,n,o the web materia,. Another possibility , 0 lncorporat9 d9acljvatab|e 
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expansion obstruction means into the web ma) 

of different surface or edge re8 ion S . a k " en,an S |e ^nt of fibers 

9 5 6 ' 9 ' by nSed,i "9- ^roentan a „n 9 , or the , ike . 

EXAMPLES 

Th.s example is proved to demonstrate th. ■ 
invent/on. emon.trate the principle of the present 

10 A spunbond-meltblovvn-^n, , nl , ^ 

Crovin GmbH of Peine H """^ ^ «™n 

reine, Germany und^r fh^ ^ - 

consisting of polypropylene fibers wa< cut *•«"•«<» MD3000, mosHy 

of 20 centers and a JTvZZZ ' T^' ** 3 "™ 

s in a transverse ,f oU by the foi^Z ^ ^ 

At positions located 5 anw r ^ *. 

The transverse fold located at ft r^«»- . 
-.erie, t oucbin 9 it a5out , wo ^1 *" ^ ba * web 

° en, " n " w * ^ay from the transverse edge. 

^ P era,ure atemperalures|j3M|vh . d6P * ° f dimeter by app ly/no . 

the non-woven web material 

me melting point of the fibers of 

Tne final length of th e2 - foIdedstnpofvve 

web material was t40 millimeters. 

The Relative Expansion Tension r«h »■ 
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Example 2: Comp arative non-woven wpfr materia] 

Example 2 is a spunbond non-woven web material made from 
polypropylene fibers having a basis weight of 13 grams per scuare minute The 
s web materia! is available from Fiberweb Sweden AB of Norrkoping, Sweden, 
under the designation Holmestra D018B. 

Example 3: Compa rative film web materia.' 

Example 3 is a polymer film web material available from American 
National Can of Chicago. Illinois/USA, under the designation Parafilm. 

Example 4: Comparative web material havin g elastir.-lii~ h.K fl »p r 

Example 4 is a thin polymeric film web material consisting mostly of linear 
med.um density polyethylene P !us linear low density polyethylene available from 
Tredegar Inc. of Terre Haute, Indiana'USA, under the designation X-8998 which 
has been formed according to U.S. patent application No. 5,691,035. 

METHODS 

Expansion Tension Tagt 

The Expansion Tension Test Is used for measuring expansion tension 
versus percent elongation properties. The tests a.-e performed on a standard 
stress stram curve measuring apparatus such as a Zwick Mode! 1445 available 
from Zwick GmbH * Co. of Ulm, Germany , which „ in(erfaced (o g c 
Prolinea 466 computer available from Compao Computer Corporation o, 
Houston. Texas/USA using Zwick 7047.4b software which is avaiiabie from 
Zw,cK GmbH » Co. of Ulm. Germany. All essentia, Parameters needed for testing 
are ,npu, in the ZwicK 7047.4b software for each test. Also, a„ data colleCon 
data ana,vsis and graphing are done using the Zwick 7047.4b software 
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The sampies used for this tes( are 25 4 ^ 

:r s r 9 wi,h ihe ,on9 a " ° f ,he sampie <-« - *» .on«i^ 

or some sharp cu(tjng devjcg dee|gned (o ^ a P u£ 

=* so , nat an area representee of ,hs :on g ,tudin a , expansiQn means 

:rr; nle t T e win bs cases <*- i ° - *• » «z» 

o. .he ,on g „ udina , expansion means) , n whfch jt wj|| ^ a 
targer or sma „er samples (han „ ^ J 

» «o note ( a,on 0 wi th any data reported) , he ^ ^ ^ » ^ 

-a of lh e web m a,eria, „ W as tate n fro m , a nd pre,era bly lnelude . 1,1 

r a :r: ; e r ,nto ™ ma ~ — ™ - - 

The grips of trie Zwic* consist o, air ac tuated gnps dss|gned (Q 
con=e nlrale the entire grippjn9 force atong a ZZJZ o ^l 

d,re= ,on of ,es linB stre ss havi ng one „ a! surface gnd a / op p ^ ^ L fl 
w h , h pro , rudes a ha[f round , mmimi2e s||ppage ^ P J~ 

between , e „r, BS of gr(ppin9 forcs ^ be ^ ^J T^ 

stee, ruie held bes.de , ha grips . This dlstance wj| , be aSUred * * 

the "gauge lenoth" Th 0 , 'ererred to from hereon as 

gauge length . The sample is mounted in the arias with h. , 

perpendicular to the direction „f ,- , ' 0ng 3x15 

me direction of applied percent elonoatinn th~ 
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to be modified to accommodate some of the more complex web materials within 
the scope of the present invention. 

Discontinuous Expansion Tarn 

The Discontinuous Expansion Test is used to determine the 
Discontinuous Expansion Threshold, the Tearing Point, and the Relative 
Expansion Tension Reduction of a web material. 

First, three identical samples of the web material, called samples A1, A2, 
5 and A3 hereafter, are submitted to the Expansion Tension Test. 

From the resulting expansion tension vs . relative elongation curve for 
sample A1, the local maxima of the expansion are obtained together with the 
respective relative elongations (The submitted web material is not 
discontinuous!/ expandable according to the present invention if the expansion 
tension vs. relative elongation curve comprises only one maximum). The local 
maximum having the smallest elongation is called Discontinuous Expansion 
Threshold with a respective expansion tension of T1 and a respective relative 
elongation E1. The local maximum having the largest elongation is called 
Tearing Point with a respective expansion tension T2 and a respective relative 
expansion E2. Now, the absolute expansion tension minimum intermediate E1 
and E2 is obtained from the expansion tension vs. relative elonoation curve of 
the web material. This minimum is called Discontinuous Expansion Point having 
a respective expansion tension T3, and a respective relative e.ongation E3 The 
same procedure is carried out for samples A2 and A3. 

Finally, the expansion tensions T2 and T3 for the three samples are 
averaged and the Relative Expanse Tension Reduction RETR of the submitted 
web material is obtained via the fonmu.a RETR = (T2A-T3A)/T2A where T2A ana 
are tne respective averages of T2 and T3. 



- 19- 



Basis Weight Deviation T**t 

This test j, used te determine the basis weigh , un Qf a wefa 

materia, after it has been expanded fcy g ^ ^ ^ ^ ^ 

a detection of a certain type of expandable web materials. 

Six identic, samp.es of the submitted web materia,, named samp.es A, 
A2. A3, B1, B2 and 83 hereafter, are prepared according to the sample 
preparation described in the Expansion Tension Test. Each sample should 
» compnse a, leas, one ,on a „udina, expansion means. In case the sampie size of 
the Expansion Tension Test is insufficient to fulfill this requirement the 
Expansion Tension Test has to be modified to accommodate sufficiently 'large 
web material samples. 

' exoa Sa T e ^ iS S1Jb "'" ed '° EXP3nSi ° n TenSto " TeS '" F ™ *• --no 
expanse tension vs. relative eiongation curve, tha, point of the curve is' 

determined which has the same expansion tension as the Discontinuous 

Expansion Thread and the sma„es, reiative eiongation iaroer than relative 

elongation corresponding to the Discontinuous Expansion Threshed. This point 

w, be caled Full Expansion Point hereafter. (,f the Ful, Expansion Point do 

no, exist, then the submitted web materia, is not discontinuous* expandabie an" 

«Z Tt: cc 7T 3 to ,h,s ,est) This ~ - 

A2 and A3. The reiat.ve elongation E4 is computed by averaging over the 
re,a„ve e.ongation of the Fu„ Expansion Points of sampies A1 , A2, and A3 

Sample 81 is mounted in the grips of a Zwick Model 1445 av a i,*h,» , 
the Zwick GmbH & Co of u, m r- liable from 

MS co. of u,m. Germany, according to the instructions of the 
Expansion Tension Test <z,,* c ~~, ». ' OT ine 

i est. Subsequently, sample B is exoand*»rt ♦« ^ , *• 
elongation E4 using the Zwick U4- Pin,,, f expanded to the relative 

h9 . ^ K 144w - F,naf '^ flve square pieces of web mat-rial 

having a surface area of H+/-0 on material 
T , (1 ' 0 5C ) Uare centimetar are cut from samol^ ri 

The pos,tions at which the pi ece s are r, rf , . P 

P-eces are cut out should be chosen equally 
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distributed along the longitudinal dimension of sample B1 and should be 
centered with regard to the transverse direction. All these pieces of web material 
are weighed with a precision of one microgram. The same procedure is carried 
out with samples B2 and B3. 

5 

The Relative Basis Weight Deviation is obtained by dividing the standard 
deviation of the weights of the 15 pieces cf web material by the average weight 
of the pieces. 

' 10 Contraction Tension At Discontinuous Expansion T**i 

This test used to determine to determine the contraction tension at the 
discontinuous expansion point. 

Six identical samples of the submitted web material, named samples A1 , 
« A2, A3, B1, 82, and B3 hereafter, are prepared according to the sample 
preparation described in the Expansion Tension Test. 

Sample A1 is submitted to the Expansion Tension Test. From the resultina 
expansion tension vs. relative elongation curve, the Discontinuous Expansion 
- Point is determined. The same procedure is carried out for samples A2 and A3 
|j> The resulting relative e.ongafions E3 are averaged, the average is called E3A 

w hereafter. 
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Sample B1 is mounted in the grips of a Zwick Model 1445, available from 
me Zwick GmbH & Co. of Ulm, Germany, according to the instructions of the 
Expansion Tension Test. Subsequently, sample B1 is expanded to the relative 
elongate E3A corresponding to the Discontinuous Expansion Point using the 
Zwick 1445. After the grips of the Zwick Model 1445 have stopped, the force 
trying to reduce the longitudinal length of the web is measured. The same 
procedure is carried out for samples B2 and B3. 



Finally, the Contraction Tension is obtained by averaging the forces 
measured for samples B1, B2, and B3. 

While the test methods described above is useful for many of the web 
materials of the present invention it is recognized that the test method may have 
to be modified to accommodate certain executions of the web materials within 
the scope of the present invention. 
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Claims 

1 . A web material having 

- a longitudinal dimension and a transversa dimension substantially smaller 
than said longitudinal dimension 

- at least one longitudinal expansion means characterized in that the 
Relative Expansion Tension Reduction is at least 50% when said web 
matenal is submitted to the Discontinuous Expansion Test 

2. A web materia, according to Cairn 1. characterized in that the Relative 
Expansion Tension Reduction is at least 75% whan said web material is 
submitted to the Discontinuous Expansion Test. 

3. A web material accordino to Claim 1. characterized in that the Relative 
Expansion Tension Reduction is at ,eas, 90% when said web materia! Is 
submitted to the Discontinuous Expansion Test. 

4. A web material according to Claim 1, characterized in that the expansion 
tension a, the Discontinuous Expansion Threshold is ,arger than 1 Newton 
per .0254 meter and the expansion tension a, the Discontinuous Expansion 

.^2T7 T 05 Newton per 0 0254 me,er ^ saw «* ~< " 

submitted to the Discontinuous Expansion Test. 

5 IT 7T" aCMrd,nS ,0 C ' aim 11 Cha ™<* that the expansion 

per 0.0254 meter and the expansion tension a, the Discontinuous Expansion 
Pom. » smalier than 0.5 Newton per 0.0254 meter when said web ma er s 
submitted to the Discontinuous Expansion Test. 

A web materia, according to Caim 1, characterized in that the expansion 
ens e Discontinuous Expansion Threshold ,s laroer than ^ 
per 0.0254 meter and the expansion tension a, the Discontinuous Expansion 
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Point is smaller than 0. 1 Naw.cn per 0.0254 meter wnen said web m « al ■„ 
submitted to the Discontinuous Expansion Test. 

7. A web materia, according to C,a,m 1, charactered in , hat the relative 
e,on ga ,,on a, the Tearing Point of said web materia, is at ieast 50% when 
sa,d web material is submitted to the Discontinuous Expansion Test. 

8- A web materia, accord,ng to Claim 7, characterized in the, the relative 
elongation a, me Tearing P oim 0 , said web mater|a| s( ^ ?s% 
sa,d web materia; is submitted to the Discontinuous Expansion Test. 

& rllt T^' " 9 * ^ " ^"'^ ' <™ ^ - ■ —d 
region characterized in that said firs, region has a different basis we, a h, than 
said second region. 

has a Relative Basis Weigh, Deviation of ,ess than ,0% svhen submitted to 
the Basis Weight Deviation test. 

11 hereof ' r rdin9 '° C ' aim " CharaCteriZ6d " ' ha « ** >~ 

. he Bel wr h n' S Wei ° ht DeVia " 0n « ** ,ha " 5% submitted to 
tne Basis Weight Deviation test. 

Expansion Test. Discontinuous 

13. A web material accordino to n aim 

characters in, ha, J* ! a T ' « ' 8as ' «» "*» 

-aid region exhibits an monotonously increasing tensile 
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force with increasing elongation when said region is submitted to the 
Expansion Tension Test. 

14. An web material according to claim 1, comprising at least one longitudinal 
expansion means characterized in that said web materia* further comprises 
at least one tearable expansion obstruction means. 

15. A process for making a web material comprising the steps of 

- forming a web 

- stabilizing said web 

- incorporating longitudinal expansion means and tearable expansion 
obstruction means into said web. 
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ABSTRAHT 



The present invention is a web material which can be used in the 
prcduct.cn of large quantit.es of articles which are assembled from, inter aiia 
continuously fed web materials, m particular, the web material of the present 
invention can be expanded by a predetermined amount whi,st exhibiting a 
relatively low resistance to expansion. This material property is assessed in .he 
Continuous Expansion Test which determines the Relative Exoansion Tension 
reduction during the discontinuous expansion. A web material according to the 
present invention has a Relative Expansion Tension Reduction of at least 50% 
Another object of the present invention is the process for maKing such 
discontinuous expandabie web materials comprising the step of incorporating 
longitudinal expansion means and option sl |y tearable expansion obstruction 
means into the web materia). 
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